Effect of microsomal cytochrome P-450 isozyme induction on the mutagenic activation of 2-aminoanthracene.
Two rabbit microsomal cytochrome P-450 isozymes. Forms 4 and 6, which are differentially induced by 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) in the liver in an age-dependent fashion, catalyze the activation of 2-aminoanthracene to a mutagen in the Ames Salmonella mutagenesis assay. We have shown previously that in the presence of saturating concentrations of 2-aminoanthracene, Form 4 is 15-fold more active than Form 6 in the activation of this mutagen. Similar differences in the activation of 2-aminoanthracene are observed between liver microsomes isolated from TCDD-treated adult rabbits, in which Form 4 predominates, and microsomes from rabbit neonates exposed transplacentally to TCDD prior to birth, in which Form 6 predominates. However, when the extent of mutagenesis is limited by the amount of 2-aminoanthracene and is independent of the rate of activation, the number of revertants produced is similar for microsomes isolated from either newborn or adult TCDD-treated rabbits. Under these conditions, the extent of mutagenesis obtained for a given amount of 2-aminoanthracene will depend on the balance between activation and competing reaction pathways leading to detoxication. Thus, differences in the rate of activation between adult and newborn microsomes are probably offset by similar differences in the rates of competing pathways of metabolism. This is consistent with the finding that the overall rate of 2-aminoanthracene metabolism by the adult microsomes is greater than that of the neonate. In order for the extent of mutagenesis to be independent of rate, the half-life of 2-aminoanthracene was seen to be less than approximately 12 min.